Abstract. The pattern of air-surface gaseous mercury (mainly Hg(0)) exchange in the Qinghai-Tibet 9 Plateau (QTP) may be unique because this region is characterized by low temperature, great 10 temperature variation, intensive solar radiation, and pronounced freeze-thaw process of permafrost soils.
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However, air-surface Hg(0) flux in the QTP is poorly investigated. In this study, we performed field field experiments suggested that water addition to dry soils significantly increased Hg(0) emission both 24 in short (minutes) and relatively long (hours) timescales, and also showed that UV radiation was 25 primarily attributed to Hg(0) emission in the daytime. Our findings imply that a warm climate and 26 environmental change could facilitate Hg release from the permafrost terrestrial ecosystem in the QTP. for almost 70% of terrestrial area of Earth (NSIDC). However, the knowledge of air-surface Hg(0) 54 3 dynamics in cold region is limited (Cobbett et al., 2007; Durnford and Dastoor, 2011 were calibrated by a mass flow meter and a volumetric gas meter. The accuracy of flow rate was ±3%.
149
The sampling control system was installed in the tent near the soil plot (<2 m).
150
In this study, a bare soil plot of 2 x 2 m was chosen and separated to four subplots (1 x 1 m, labeled (Fig. 1) . Atmospheric Hg(0) concentrations were 243 high in three warm campaigns and low in winter campaign in the Beiluhe station (Fig. 3) Firstly, the effect of rain events on Hg(0) flux was investigated. We found that the Hg(0) emission 275 flux increased immediately following the rainfall (Fig. 2) , which is consistent with many other studies 2). Therefore, we performed the controlled field experiments (Section 2.3.1) to explore the effect of 294 different rainfall depths on Hg(0) flux over different timescales (from minutes to hours).
295
The high-time resolution measurements captured the immediate and dramatic increases in Hg(0) 296 emission flux after the watering of dry soils (Fig. 4) . the daytime was also longer than that of 1 mm and 5 mm treatment (Fig. 4) . 
355
We found that the snow melting led to the remarkable peak of Hg (0) Finally, the effect of precipitation (including rain and snow) on daily Hg(0) flux was investigated.
365
The above-mentioned results and discussion suggest that the precipitation has great potential to 366 facilitate soil Hg(0) emission over different timescales via physical, chemical and biological processes.
367
The main processes include the displacement of soil Hg(0) by water, the "wick effect" to increase the 
427
We used the Hg(0) emission data set in the dark to calculate the Ea using the Arrhenius equation.
428
Since the soils in the dark was the sink of atmospheric Hg(0) in most of the study period, only limited 429 data set (n=9) can be used (Fig. S3 in Supplement). The Ea/R for Hg(0) emission from our remote soils 430 17 with extremely low Hg concentrations (~12 ug kg -1 ) was 30.40. In this study, we measured the Hg(0) flux between the air and surface permafrost soil in the QTP. 443 We also performed the controlled field experiments to explore the effect of precipitation and different 
